Distribution of the substance P receptor (NK-1 receptor) in the central nervous system.
The overall distribution of mRNA for the substance P receptor (NK-1) was investigated in the rat brain by in situ hybridization histochemistry using synthetic oligonucleotide probes. The NK-1 positive cells were distributed throughout the brain. Among the positive cells an intense hybridization signal was observed in the basal ganglia and the dorsal tegmental areas. In the hippocampus, hypothalamus, midbrain, and medulla oblongata, weak to moderate positive signal were recorded in various areas. Comparing our results with those of previous workers on the localization of substance P using both immunohistochemistry and in situ hybridization various relationships between the ligand and its receptor localization were characterized. Generally the areas containing the abundant substance P immunoreactive (SP-IR) terminals were associated with NK-1 mRNA positive cells, some examples of this can be seen in the medial amygdaloid nucleus, the locus coeruleus, and the dorsal raphe nucleus. Contrary to these matched areas, we could not detect NK-1 mRNA positive cells in the substantia nigra, where there is a strong projection from the caudate putamen containing the substance P. Similarly the substantia gelatinosa in the trigeminal tract nucleus and the dorsal horn of the spinal cord where numerous SP-IR fibers are located, did not show abundant NK-1 mRNA positive cells. Only a few weakly labeled positive cells could be found.